In Part I of this paper, the optimal ranking regime (ORR) method was used to identify intradecadal to multidecadal (IMD) regimes in U.S. climate division temperature data during 1896-2012. Here, the method is used to test for annual and seasonal precipitation regimes during that same period. Water-year mean streamflow rankings at 125 U. 
Introduction
The analysis of climate variability has traditionally relied on trend analysis (e.g., Roden 1962; Spar and Ronberg 1968; Reiter and Westhoff 1982; Lettenmaier et al. 1994; Karl et al. 1996; Groisman and Easterling 1994; Groisman et al. 2001; Trenberth et al. 2007) , and this reliance has continued in more recent work (Wang et al. 2009; Hoerling et al. 2010; Mass et al. 2011; Kochendorfer and Hubbart 2010; Hodgkins and Dudley 2011; Hartmann et al. 2014) . However, there is also growing recognition that describing climate in terms of how it projects on linear trends can be misleading or unrepresentative. Barbosa (2011) demonstrated that linear trends are inadequate for describing long-term global sea surface temperature variability. When applied to climate records that are essentially cyclic or have abrupt regime transitions, the magnitude, significance, and signs of trends can be sensitive to the choice of start and end years defining the trend-fitting period (Hartmann and Wendler 2005; Chapman and Walsh 2007; Lins and Cohn 2011; Kumar et al. 2013; Hartmann et al. 2014) . One remedy for this problem is to calculate trend values over a prescribed range of possible start and end years and then graph the variation in increasing and decreasing trends (McCabe and Wolock 2002; Liebmann et al. 2010; Peterson et al. 2013) . Other options include calculating trends over moving time windows of fixed duration (Kumar et al. 2013; Sheffield et al. 2013) , using wavelet analysis to identify optimal trend-fitting periods (Karl et al. 2000) , and solving for optimal continuous piecewise trend-fitting periods subject to simultaneous constraints (Miranda and Tomé 2009) . Similar approaches are likely necessary in describing North American climate over multidecadal time scales, where the Pacific decadal oscillation (PDO; Mantua et al. 1997; Gershunov and Barnett 1998; Barlow et al. 2001; Hartmann and Wendler 2005; Wang et al. 2009; Dai 2013 ) and the Atlantic multidecadal oscillation (AMO; Enfield et al. 2001; McCabe et al. 2004 McCabe et al. , 2008 Sutton and Hodson 2005, 2007; Kumar et al. 2013 ) have been shown to influence climate. However, trend fitting may not be the best choice as the basis for schemes to detect similarly cyclic features in U.S. climate. In trying to identify nonlinear variability using a linear test these exhaustive or optimized trend-fitting methods may be, in effect, trying to force linear ''pegs'' into nonlinear ''holes. '' In a series of papers (Mauget 2003a (Mauget ,b, 2004 (Mauget , 2006 Cordero et al. 2011) , intradecadal to multidecadal (IMD) variability in temperature, precipitation, and streamflow has been identified via a method that calculates MannWhitney Z statistics over moving time windows of varying durations. In Mauget and Cordero (2014, hereafter Part I) , this approach-referred to here as the optimal ranking regime (ORR) method-was used to detect IMD variation in U.S. climate division temperature series during 1896-2012. Here, ORR analysis is applied to annual and seasonal climate division precipitation series during that same period. This method is also used to detect IMD regimes in water-year average streamflow during 1939-2011 derived from the most recent data available from the U.S. Hydro-Climatic Data Network (HCDN). As in Part I, the most significant ranking regimes identified in U.S. precipitation and streamflow will be compared with regimes found in the ORR analysis of annual AMO and PDO time series. Given the wet conditions found here over the eastern United States after 1970, the seasonality and roots of that wet regime are also explored via Pearson correlations with gridded SST anomaly (SSTA) analyses during 1896-2012. Section 2 will describe the climate division precipitation, HCDN streamflow, PDO, AMO, and SSTA analysis data. Section 3 will describe the ORR method and demonstrate it on a time series of annual precipitation averaged over the continental United States. Section 4 will present the results of the ORR analyses of annual, winter, spring, summer, and fall precipitation data at the climate division level and the correlations of eastern U.S. precipitation time series with the SSTA analyses. Section 5 will present the ORR analysis of the HCDN streamflow rankings. Section 6 will summarize the results of sections 4 and 5, discuss the seasonality of the recent eastern U.S. wet period and its possible Pacific and Atlantic roots, and summarize the general features of U.S climate variation in recent decades that are evident from this analysis and Part I.
Data

a. U.S. climate division data
Monthly climate division precipitation data (Guttman and Quayle 1996) are derived from regional averages of rainfall equivalent monthly station precipitation data. Although the data reported by the National Climate Data Center (NCDC) are averaged over 344 climate divisions, the data used here were aggregated from the NCDC data into 102 divisions (Fig. 1a) by the National Oceanic and Atmospheric Administration (NOAA) Climate Prediction Center (CPC).
Climate division data are well suited for detecting IMD variability in U.S. climate, as their primary purpose is to assess long-period or century-scale climate features (Guttman and Quayle 1996) . The main feature that allows the data to accomplish this is their duration and continuity in time. The CPC data used here extend continuously from January 1895 to December 2012. As in Part I, monthly CPC divisional precipitation (DPCP) values were accumulated over annual (January-December), winter [December-February (DJF)], spring [MarchMay (MAM)], summer [June-August (JJA)], and fall [September-November (SON)] periods. Winter precipitation totals are associated with the year in which January and February occurs; thus, 117 annual and seasonal precipitation values for each CPC climate division are defined for the 1896-2012 calendar years. A second advantage is the data's spatial continuity over the continental United States, which, when combined with the graphic approach to displaying ranking regimes described in section 4, makes it useful for detecting the spatial extent of IMD climate effects.
Although divisional data are in some ways ideal for detecting IMD climate variation over the United States, there are potential problems in their use. Two problems, which are discussed in more detail in section 2a of Part I, can be traced to changes in how the data records are calculated and how station networks within divisions evolve over time. Climate division data were calculated from equal-weighted averages of station data after 1930 and were estimated via regression from statewide averages during . This resulted in a variance discontinuity where post-1930 data have increased variance relative to the earlier regression-derived values (Guttman and Quayle 1996) . A second problem stems from the changing composition and density of station networks, particularly those with nonuniform and relatively sparse distributions in the west before 1931. Although the ranking-based ORR approach is insensitive to time-invariant data biases, it may be sensitive to biases that were gradually or abruptly introduced into the data during 1896-2012. Whether these two possible problems will influence the results found here will depend on their effect on the data's rank ordering. If data-related time-varying biases have influenced that ordering, the ORR-based graphic method used here may, in principle, be able to detect those effects. (For example, in Figs. 4-8 significant shifts in precipitation rankings might be evident in the data before and after 1930. On the other hand, identifying previously noted IMD variation before 1930 that is consistent over numerous climate divisions, particularly in the western United States, might indicate that these biases were not significant.)
b. HCDN-2009 streamflow data
By acting as a spatial integrator of precipitation, evapotranspiration, and soil moisture over a watershed's area, streamflow can serve as a continuous measure of FIG. 1. (a) U.S. climate divisions as defined by the CPC. Green-, yellow-, and blue-shaded regions mark the EUS, CUS, and WUS regions used to locate a climate division's annual and seasonal precipitation regimes (in Figs. 4, 6, (8) (9) (10) . (b) Locations of the 125 HCDN-2009 streamflow gauge stations evaluated here during 1939-2011. The shaded areas show the southeastern (beige), northeastern (violet), midwestern (yellow), south-central (red), western (blue), and northwestern (green) U.S. regions used to locate the station's associated streamflow ranking regimes (in Fig. 11 ). Station names and watershed areas are listed in Table 1 . (Graf 1977; Zhang and Schilling 2006) , while the introduction of regulation, diversions, or dams can introduce regimelike shifts (Graf 2006; Villarini et al. 2009 ). The purpose of the U.S. Geological Survey HydroClimatic Data Network is to provide data suitable for evaluating streamflow in a long-term climatic context. The HCDN-2009 dataset (Lins 2012 ) is an update of a previous HCDN dataset (HCDN-1988; Slack and Landwehr 1992) with a revised network of gauge stations. Although HCDN-1988 gauge stations were screened to exclude stations where human activities had a significant effect on the associated watershed, in 2009 a review was conducted to evaluate the existing HCDN network, remove stations that no longer met the inclusion criteria, and consider the addition of new stations (Lins 2012) .
Time series of mean water-year (October-September) streamflow during 1939-2011 were derived from monthly mean flow rates from the HCDN-2009 data. The 125 gauge stations selected here (Fig. 1b Kaplan et al. (1998) was used in section 4f's SSTA correlations, and to form additional annual and seasonal SSTA indices averaged over the grid regions outlined in Fig. 10b .
The optimal ranking regime method
The ORR method ranks the data values in a time series, samples those rankings over moving time windows, and then calculates Mann-Whitney U and Z statistics (Mann and Whitney 1947) for each running sample. For a specified sample size, the U statistic for a sample of rankings is a normally distributed variable, with values in the lower and upper tails of a U distribution indicating a high incidence of low or high rankings in a sample. Significant ranking regimes here and in Part I are determined via one of two Z-normalization schemes that assume either a null hypothesis of white noise variation H 0 or that the time series contains no IMD climate variation H 1 . By sampling rankings over running time windows, every possible ranking sequence occurring over a fixed window duration is tested. This process is repeated using sampling windows of varying width; thus, a time series' ranking sequences are exhaustively sampled over a range of window durations. By comparing the magnitudes of the significant Z statistics in all the ranking samples, the method can objectively identify a time series' most significant sequences of low or high rankings, without imposing thresholds that define low or high rankings. The details of calculating running U and Z statistics and H 0 null parameters and of the Monte Carlo process that calculates H 1 null parameters can be found in section 3 of Part I.
Figures 2a-e demonstrates the ORR procedure applied to a time series of nationally averaged divisional precipitation (NPCP) for the 1896-2012 calendar years. Figure 2a shows the annual NPCP values, while Fig. 2b shows Z statistics for NPCP rankings sampled over running 10-yr time windows. The horizontal lines in Fig. 2b mark negative and positive significance at two-sided 95% and 99% confidence levels and a corresponding dry shade-wet shade scheme for showing negative and positive significance at those levels. The colored horizontal lines in Fig. 2c mark the 10-yr ranking regimes shown as negatively or positively significant at a 95% or better confidence level in Fig. 2b , superimposed on the NPCP series. The vertical placement of those lines shows the ranking regime's corresponding Z statistic, as measured by the figure's right-hand axis.
The ORR method extends the Fig. 2c test to a wider range of time scales by calculating running U and Z statistics with sampling windows of varying length. In the 117-yr precipitation series, these windows varied from n I 5 6-45 yr, while rankings in the shorter 73-yr streamflow series were sampled over moving 6-35-yr windows. Normalizing U statistics into Z statistics allows for significance testing of a single window size, as in Fig. 2c , but also allows for comparing the significance of Z statistics derived from varying window sizes. After the U statistics from each running analysis of the NPCP series were converted into corresponding Z statistics, the significant ranking regimes from all the running tests that exceeded a two-sided 95% confidence threshold are combined as in Fig. 2d . Those regimes are then screened for the most significant ranking sequences occurring over nonoverlapping time windows (Fig. 2e) . A qualitative description of this iterative screening algorithm can be found in section 3 of Part I. In the Fig. 2e NPCP series, this process identified optimally significant national dry regimes during 1930-39 and 1952-67 and an optimal wet regime during 1972-2010.
The simplicity of the ORR algorithm's output-a time series' most significant, nonoverlapping ranking regimesmakes it possible to graphically identify regime patterns in the analyses of different data series. Figure 3a a multidecadal pluvial was present over the CUS and EUS regions during the late twentieth century, the WUS region experienced an intradecadal precipitation cycle marked by wet conditions during 1978-83, dry conditions during 1987-92, and a return to wet conditions during 1993-98.
The ORR method detects a time series' most significant and distinct sequences of low and high rankings. If shading schemes for positive and negative significance are defined (e.g., the dry-wet and cold-warm phase schemes of Fig. 3 ), the resulting nonoverlapping ranking regime periods can be plotted on a single horizontal axis. Fig. 3d . As in Part I, AMO and PDO Z lines are plotted with a cool and warm phase scheme that reflects temperature anomalies in the North Atlantic and along the U.S. West Coast. If the ORR procedure is applied to time series from data at different locations (e.g., the annual or seasonal precipitation for the 102 CPC climate divisions), the corresponding Z lines can be arranged to display optimal ranking regimes in time and space. Figure 4 plots the Z lines from the ORR analyses of the annual precipitation series for the climate divisions in Fig. 1a . The ordering of that figure's Z lines is identical to that in the Part I temperature analyses: that is, as the climate division number increases from 1 to 102, the Z lines of the EUS, CUS, and WUS regions are plotted from bottom to top. The first Z line is for southern Florida (climate division 1), and Z lines 2-44 show IMD regimes for climate divisions along a winding path that extends through the South, Texas, the Midwest, midAtlantic regions, and the Northeast. The CUS Z lines start in Michigan's Upper Peninsula (climate division 45) and end in western Arizona. The WUS region's Z lines begin in southern Nevada (climate division 67) and then show Z lines for climate divisions along a path that continues through California, Nevada, the northern Rockies and northern plains, and the Pacific Northwest. In Figs. 4-8 , the AMO and PDO Z lines from Fig. 3 are also plotted below the EUS region's Z lines and above the WUS region's Z lines.
Figs. 4a,b outline wet regimes in California (divisions 70-74) and the interior western United States (divisions 87 and 89-94) that coincide with the early twentiethcentury pluvial found in the WPCP average precipitation series in Fig. 3a . In Fig. 4c in the Pacific Northwest (divisions 95-102) a transition from dry to wet multidecadal conditions in the mid-1940s roughly coincides with an opposite phase shift in the PDO. However, while those climate divisions experienced relatively long-term precipitation regimes before the mid-1980s that were roughly in phase with the PDO, after that time evidence of the interdecadal precipitation cycle in Fig. 3a is apparent (Fig. 4d) . Although western drought conditions after the late 1990s (Cook et al. 2004 (Cook et al. , 2007 were not found to be significant in the WPCP series, dry regimes are apparent over divisions 94-98 after 1998. This interdecadal cycle in northwestern rainfall coincides with the appearance of a western warm period in the ORR analyses of annual temperature in Part I (see their Fig. 4c) .
Southwestern climate divisions 61-67 (Fig. 4e) show evidence of an irregular multidecadal precipitation cycle that, before the 1980s, is in approximate antiphase with that found in the Pacific Northwest in Fig. 4c . The dry conditions of the 1930s are apparent in the central (Fig. 4f ) and northern plains (Fig. 4g) , and the 1950s drought is evident in southern climate divisions (Fig. 4h) . Although coherent wet regimes are rare in the EUS region before 1970, after that year Fig. 4i shows that climate in the EUS region and much of the CUS region was dominated by wet conditions. Wet conditions over the United States in the late twentieth century have been noted by Karl et al. (1996) and also by Mauget (2003a Mauget ( , 2004 in streamflow east of the Rockies. Wet regimes after 1970 have also been found by Pederson et al. (2013) and Seager et al. (2012) in their studies of hydrological trends in the watershed region of the New York City water supply. While Pederson et al. (2013) noted that those wetter conditions were part of a broader shift over the northeastern United States, Fig. 4i shows similar wet regimes over other areas of the EUS region. Although multidecadal wet periods are also found here in the U.S. Northeast beginning in the early 1970s (divisions 39, 40, and 42), wet regimes of similar duration that end at or near the end of the data record are also evident in areas of the Midwest 
b. Winter precipitation
The Z lines in Fig. 5 are derived from winter (DJF) precipitation rankings. The AMO and PDO Z lines are the same as those in Fig. 4 , which are based on calendaryear rankings. In the WUS region, the early twentiethcentury pluvial conditions in Fig. 4a are also apparent in winter precipitation in Fig. 5a , although the latter's winter regimes show less spatial coherence. The Pacific Northwest experienced wet winter regimes during the 1948-76 PDO cool phase period (Fig. 5b) , but over shorter periods relative to those in annual precipitation in Fig. 4c . Dry winter regimes are detected throughout most of the WUS region during the mid-1980s through the mid 1990s (Fig. 5c ), which was followed by a wet period during the late 1990s (Fig. 5d) . However, as measured by low DJF precipitation rankings, the most recent western drought conditions during 1998-2004 (Cook et al. 2007) are not as apparent.
In the CUS region and in southwestern climate divisions, a noisy tendency to dry winter conditions is evident between the early 1950s and mid-1970s, with a similarly noisy tendency to wet regimes before and after that time (Fig. 5e) . Evidence of a similar lowfrequency cycle, roughly in phase with the PDO, is also apparent in climate divisions in the southwestern portion of the EUS region (Fig. 5f ). The Z lines framed in Figs. 5e,f represent a single continuous area extending across the south-central United States and the Great Plains that straddle the EUS and CUS regions. Thus, winter precipitation in these areas shows a tendency to wet and dry winter regimes that appear weakly linked to The black frames outline IMD precipitation regime features discussed in the text.
PDO phase and that are in rough counterphase to IMD variation in winter rainfall in the northwest (i.e., Figs. 5b,c). By contrast, climate divisions in Florida and the U.S. Southeast (divisions 1-6) show a pattern of multidecadal DJF precipitation regimes that are in approximate counterphase with the AMO (Fig. 5g) .
c. Spring precipitation
The Z lines in Fig. 6 are calculated from spring (MAM) precipitation rankings. Similar to the annual ORR analyses, Fig. 6a also shows an increased tendency to wet spring regimes after 1970. However, unlike Fig. 4 , these wet periods are more evident in the WUS and CUS regions and EUS climate divisions outside of the Southeast (Fig. 6a) . Although some southeastern climate divisions experienced multidecadal wet regimes before the mid1980s (Fig. 6b) , after that time periods of low ranked spring precipitation are apparent in some southeastern divisions (Fig. 6c) . In CUS climate divisions, a noisy multidecadal cycle in spring precipitation seems apparent (Fig. 6d) , similar to that found in winter precipitation in Fig. 5f but lagging the winter precipitation cycle by approximately 10 yr.
d. Summer precipitation
Like the patterns of IMD precipitation regimes found in the spring analyses, the Z lines for summer U.S. rainfall (Fig. 7) seems less coherent in space and time when compared to the annual analyses (Fig. 4) . In some areas, there are regime patterns that are consistent with increasing long-term trends: that is, dry regimes in the early twentieth century and wet regimes during its last decades. These include a contiguous group of western climate divisions in the Pacific Northwest (Figs. 7a,b) and California and Nevada (Figs. 7c,d ) and a separate group of divisions in Michigan and the Midwest (Figs. 7e,f) . Before 1970, a multidecadal period of wet summers is followed by a multidecadal dry regime in the U.S. Southwest (Fig. 7g) . The wet portion of that cycle extended from 1906/07 to the early 1930s, suggesting a stronger Southwest summer monsoon during that time. The black frames outline IMD precipitation regime features discussed in the text.
e. Fall precipitation
The optimal ranking regimes derived from fall (SON) precipitation rankings are plotted in Fig. 8 . In contrast to the winter, spring, and summer analyses (Figs. 5-7) , the general pattern of the post-1970 pluvial in the EUS and CUS regions in annual precipitation (Fig. 4i) is also found in fall precipitation (Fig. 8a) . Unlike spring precipitation after 1970 (Fig. 6a) , fall wetness does not seem as evident in the WUS region. Wet fall conditions were, however, present over western climate divisions during the early 1980s (Fig. 8b) , which was a period of wet conditions over the WUS region as a whole (Fig. 3c) . Before 1970 dry fall regimes are evident over the CUS region (Fig. 8c) and over adjacent climate divisions in the western part of the EUS region (Fig. 8d) before and during the 1950s drought period. Similar to the longterm variability in summer rainfall in some areas in Fig. 7 , the fall Z lines in the U.S. Northeast (Fig. 8e) and South (Fig. 8f) have regime signatures consistent with long-term trends: that is, relatively dry periods in the early decades of the data record and wet regimes after 1970.
f. Correlations of EUS precipitation versus Kaplan SSTA
Although an intradecadal drought cycle is evident over the western United States (Figs. 3c, 4d , and 5c,d) during the 1980s and 1990s, the leading regime pattern in U.S precipitation in recent decades shows pluvial conditions that are apparent nationally (Fig. 2e) and over the CUS and EUS regions (Figs. 3a,b, 4i , and 8a) since the early 1970s. Given evidence of a multidecadal shift in precipitation over the eastern United States and the role of SST variation as a basic driver of the hydrological cycle, time series of EUS precipitation were correlated with the gridded Kaplan SSTA data.
Figures 9a-e map the Pearson correlations r of annual-and seasonal-averaged EPCP in Fig. 1a using the noise modeling method of Ebisuzaki (1997) . This approach calculated the EPCP series' Fourier transform and then constructed 117-yr noise series from the resulting Fourier amplitudes and randomized phase values. A thousand of these noise series were then correlated with each SSTA series to form null r distributions at each 58 3 58 grid location. The shaded correlations in Fig. 9 are considered significant because they exceed a two-sided 95% confidence level. The correlation of the annual EPCP series in Fig. 3a with annually averaged SSTA (Fig. 9a) show significant positive r values in the equatorial Indian Ocean, the Gulf of Alaska, the tropical eastern Pacific, and the tropical Atlantic. The correlations of DJF EPCP with DJF SSTA in Fig. 9b show an alternating pattern of correlations in the North Pacific, with positive correlations in the northwestern and tropical eastern Pacific, separated by a band of weak negative correlations spanning the North Pacific from southwest to northeast. Winter EPCP is also positively correlated with DJF SSTA off the U.S. East Coast. Spring (MAM) EPCP is similarly correlated with coastal Atlantic and eastern equatorial Pacific SSTA (Fig. 9c) but over more limited areas and at generally lower levels than those found in the DJF correlations. The summer EPCP versus summer SSTA correlations (Fig. 9d) show similar but weak (jrj , 0.3) correlation dipole patterns in the North Pacific and North Atlantic. The pattern of fall correlations (Fig. 9e) is similar to the annual correlations (Fig. 9a) , but the SON correlations are more extensive in the tropical eastern Pacific and have clearly stronger magnitudes (r . 0.4). The correlation of SON SSTA with fall precipitation averaged over the EUS region exceeds 0.5 at some grid locations in the equatorial Indian Ocean.
Evidence of a fall precipitation teleconnection pattern similar to that in Fig. 9e was found by Seager et al. (2012) when they correlated seasonal precipitation averaged over New York State's Catskill region (418-438N, 73.58-768W) with SSTA data. Although derived from a lowpass filtered precipitation time series, their seasonal SSTA correlation patterns (i.e., their Figs. 6a-d) also show a clear emergence of significant correlations with tropical SSTA during the fall. However, while their SON Catskills precipitation series correlated significantly with SSTA in the tropical Indian and Atlantic Oceans, significant correlations like those in the tropical east Pacific in Fig. 9e were not apparent. Figure 10a shows the EPCP series for SON precipitation, together with its optimal ranking regimes, as in Fig. 2e . Figure 10b repeats the Fig. 9e fall SSTA correlation pattern and outlines five grid regions where SON SSTA was found to correlate significantly with the 1896-2012 SON EPCP series. Figures 10c-g show the SON SSTA series averaged over those five regions and the corresponding optimal ranking regimes plotted with the cool shade-warm shade scheme illustrated to the right of Fig. 10h . The five centers of action in Fig. 10b include a Gulf of Alaska (GA) region (Fig. 10c) , a tropical North Pacific (TPACN) region (Fig. 10d) , an equatorial Indian Ocean (EIND) region (Fig. 10e) , a tropical South Pacific (TPACS) region (Fig. 10f) , and a tropical Atlantic (TATL) region (Fig. 10g) . Figure 10h Fig. 10h formed from the ORR analysis of data from the winter, spring, and summer seasons (Fig. S1 of the supplemental material) show that, although the recent SST warming is also present in those seasons, corresponding eastern wet regimes like that in Fig. 10a are not evident. As a result, the ORR analyses (of Fig. 10h and Fig. S1 ), as well as the correlation patterns in Fig. 9 , indicate a fall season teleconnection between warming SST and increasing precipitation over the eastern United States after 1970. Figs. 4-8 , an AMO Z line is plotted below the southeastern region's Z lines and a PDO Z line is plotted above the northwestern region Z lines. However, the AMO and PDO Z lines in Fig. 11 differ slightly from those in Figs. 4-8 , because the former were calculated from the AMO and PDO rankings during the 1939-2011 streamflow analysis period. Thus, for example, the recent 2007-12 PDO high phase period in the 113-yr ranking analysis was not significant at a 95% confidence level in the 73-yr analysis of Fig. 11 . Otherwise, the AMO and PDO Z lines defined in the precipitation and streamflow analyses are qualitatively similar.
In Fig. 11a , low-ranked-flow conditions at stations 13-57 during the 1960s mark the location and period of the 1960s mid-Atlantic and northeastern drought (Namias 1967; Nigam et al. 1999; Barlow et al. 2001 ). In the early 1970s, many of these stations saw a transition to high-flow regimes (Fig. 11b) . A similar shift in streamflow around 1970 has been noted by McCabe and Wolock (2002) in the eastern United States, by Armstrong et al. (2013) in the northeastern United States, and by Anctil and Coulibaly (2004) in southern Quebec. Although this eastern streamflow transition clearly lagged the shift in AMO phase in 1964, the 1970s were a period of extreme cold phase AMO conditions (see Fig. 1c of Part I) and relatively cold NASST conditions. Figure 12 shows the optimal ranking regimes for the NOAA/ESRL undetrended NASST series for the 1896-2011 water years. Although 1902-25 was a prolonged period of cool NASST, 1971-78 was also a significantly cool period, despite the presence of a long-term positive trend. Thus, many of the eastern high streamflow periods in Fig. 11b coincided with a period of relatively cold and fresh (Dickson et al. 1988 ) North Atlantic Ocean conditions. However, while many of those high-flow regimes ended in the late 1970s, some Virginia and West Virginia watersheds (e.g., stations 11, 15, 16, [18] [19] [20] [21] [22] [23] 25 , and 27-29) experienced high-flow periods that continued until the late 1990s. After the 1998 shift to AMO warm phase conditions, patterns of low-and high-flow regimes are evident in the southeastern (Fig. 11c) and northeastern United States (Fig. 11d) . These opposing eastern flow regimes indirectly suggest a shift in the Bermuda high-North Atlantic subtropical high (Li et al. 2011) , although a similarly clear shift in annual precipitation regimes is not evident over the corresponding climate divisions in Fig. 4i . Their timing also suggests an AMO influence, although there is no evidence of similar behavior during the AMO warm phase period before 1963. However, as seen in Fig. 12 , the AMO represents a detrended record of North Atlantic SSTA. Thus, the flow regimes in Figs. 11c,d may possibly reflect the combined impact of the long-term upward trend in NASST in addition to the post-1998 positive AMO phase.
In the midwestern region (stations 58-80), periods of high streamflow are the exception before 1970 but more common after 1970. However, this regime shift is not as well defined as that found in Figs. 11a,b in the midAtlantic and northeastern regions. Earlier work using the ORR approach (Mauget 2003a (Mauget , 2004 showed clearer evidence of multidecadal high-flow regimes in the midwestern regions after the earlier 1970s that is not as apparent in the stations in the midwestern region in Fig. 1b . This may be due to changes in gauge stations in this area that were included in the HCDN-1988 network but are not found in HCDN-2009 . For example, Mauget (2003a (Fig. 11e) . In the Pacific Northwest (stations 102-125), streamflow regimes show, relative to the annual precipitation analyses in Fig. 4c , a clearer antiphase relationship with the PDO. Before 1945, low-flow periods were common (Fig. 11f) , whereas during the 1948-76 low phase PDO period most watershed areas experienced multidecadal high-flow conditions (Fig. 11g) . After 1976, low-flow regimes resumed in some northwestern gauge stations (e.g., 106, 108, 109, 114, 121, 123, and 124) , while others saw the development of low-ranked-flow periods during the late 1980s and early 1990s (Fig. 11h) . The latter lowflow conditions are also apparent in streamflow records 93-101, which marks the California drought conditions at that time (Bell and Basist 1994) . The mid-1990s saw a shift to high-flow conditions over California and the Pacific Northwest (Fig. 11i) , after which low-flow regimes (Fig. 11j) returned after 2000 at some northwestern gauge stations (e.g., stations 103 and 112-115). The most recent period of western drought during -2004 (Piechota et al. 2004 , although apparent in annual precipitation in the Pacific Northwest (Fig. 4d) , is not as clearly evident as the previous western drought regime during the late 1980s and early 1990s (Fig. 11h) . Even so, the western intradecadal precipitation cycle seen in the annual (Fig. 4d) and winter (Figs. 5c,d ) rainfall analyses and more clearly in annual precipitation averaged over the WUS region in Fig. 1a  (Fig. 3a) is also evident in northwestern U.S. streamflow in Figs. 11h-j.
Summary and discussion
The optimal ranking regime (ORR) method was used to detect intradecadal to multidecadal (IMD) variation in U.S. climate division precipitation during 1896-2012 and average water-year streamflow during 1939-2011. In Part I, this approach was applied to annual and seasonal climate division temperature data during 1896-2012. By calculating Mann-Whitney U and Z statistics from data rankings sampled over moving time windows of varying FIG. 12 . Time series of water-year averaged NOAA/ESRL NASST values during 1896-2012, with optimal cool and warm ranking regimes as plotted in Fig. 2e . The solid black line shows the linear least squares fit trend. duration, the ORR method can identify the most significant and nonoverlapping ranking sequences in a time series of climate data (e.g., Fig. 2 ). When optimal regimes from different locations are graphically arranged as ''concise Z lines'' (e.g., Fig. 3d ), patterns of IMD climate variation can be identified in space and time (Figs. 4-8, 11 ). Given the possible influence of North Atlantic and North Pacific low-frequency climate modes, the Z lines for streamflow and U.S. divisional precipitation were compared with ORR-derived regimes in the Atlantic multidecadal oscillation (AMO) and the Pacific decadal oscillation (PDO). As eastern pluvial conditions after 1970 were one of the clearest IMD signals in U.S. precipitation found here, time series of annual and seasonal precipitation averaged over the eastern United States were also correlated with gridded SSTA analyses during 1896-2012. Other IMD regime patterns found in U.S. precipitation and streamflow include the following: (Fig. 4c ) that is more clearly apparent in streamflow (Figs. 11f,g ).
d A shift from low to high decadal streamflow regimes in the eastern United States during the early 1970s (Figs. 11a,b ) that coincided with a transition to extreme negative phase AMO conditions (Fig. 1c of Part I) and relatively cold North Atlantic SST during the 1970s (Fig. 12) .
d Evidence that post-1970 wetness in the central and eastern U.S regions in Fig. 1a was most apparent in annual (Fig. 4i ) and fall (SON) precipitation (Fig. 8a) .
The correlations of annual and seasonal precipitation averaged over eastern climate divisions with SSTA data show significant and relatively extensive positive correlations between warming SST and increasing fall precipitation (Figs. 9f, 10 ). As discussed in section 4f, Seager et al. (2012) showed a similar correlation between a fall Catskills region precipitation series and tropical Atlantic and Indian Ocean SSTA during 1901-2007 . However, because their significant fall correlations were only apparent when the Catskills series was lowpass filtered, they concluded that those precipitation correlations with tropical SSTA were most likely coincidental and not due to a causal link with interannual tropical variability. The eastern U.S. fall precipitation series in Fig. 10a , although averaged over the much larger EUS region in Fig. 10b , was not low-passed filtered. As a result, the correlation patterns in Figs. 9e and 10b reflect significant positive interannual correlations between warming SST and fall precipitation averaged over the eastern United States. Seager et al. (2012) also propose, based on the ensemble means of SST-forced model simulations that failed to reproduce the 1960s northeastern drought or the subsequent wet period, that the recent Catskills pluvial is due to internal atmospheric processes. The model evaluations of Sheffield et al. (2013) also show that a multimodel mean of 17 SST-forced models from phase 5 of the Coupled Model Intercomparison Project (CMIP5) failed to reproduce observed twentieth-century wetting trends over a broader eastern U.S. region. Seager et al. (2012) , however, qualify their conclusion as being valid only if the models are correct. Although such ensemble means might reproduce the pattern of U.S. precipitation teleconnections, they also underestimate the magnitude of the response (Langenbrunner and Neelin 2013). Dai (2006) notes that models underestimate precipitation intensity over the storm tracks around the U.S. East Coast and that improvements in simulating precipitation are needed in coupled climate models. Thus, the inability of models to reproduce a possible forced regional precipitation teleconnection may be a shortcoming of the models and not a sure indication of internal variability. Of course, significant correlations of eastern U.S. fall precipitation with tropical SST records that probably reflect forced warming trends (Hegerl et al. 2007; Bindoff et al. 2014) do not prove the existence of a causal teleconnection related to that warming. Even so, the potentially predictable nature of anthropogenic SST warming, as well as the correlations of Fig. 9e , suggests the potential for a continuing fall wet regime over the eastern United States. Karl et al. (1996) associate an increase in a composite U.S. climate extremes index during the 1970s with changes in atmospheric circulation associated with the 1976 PDO shift (Trenberth 1990; Trenberth and Hurrell 1994) . The correlations of the SON EPCP series in Fig. 10a with SON SSTA series in the Gulf of Alaska (GA) and tropical North Pacific (TPACN) grid regions in Fig. 10b , as well as the close coincidence of the onset of the recent eastern fall wet regime with that of warm SSTA regimes over those ocean areas (Fig. 10h) , seems consistent with a PDO teleconnection. However, the transition to high eastern streamflow regimes in Fig. 11b during the early 1970s precedes the mid1970s PDO shift. National and eastern wet conditions also preceded that shift, as the wettest year in NPCP (Fig. 2a) and EPCP (Fig. 3a) precipitation series during 1896-2012 was 1973. Here, high 1970s eastern streamflow regimes are circumstantially associated with relatively cold North Atlantic boundary conditions during 1971-78 (Fig. 12) . A link between a shift to increased streamflow and changing North Atlantic conditions might be found in the analyses of Chang and Fu (2002) , who noted a sharp transition to strengthened North Atlantic and North Pacific storm tracks in reanalysis data around 1972/73. Later work verifying this shift in radiosonde data (Harnik and Chang 2003) found that, although some features of that shift were attributable to reanalysis biases, both the radiosonde and reanalysis data showed increased storm track intensity over the United States, the eastern Atlantic, and Europe during 1971-74. As a result, even though Fig. 9 shows no significant North Atlantic correlations, it seems possible that cooling oceanic boundary conditions over that region may have influenced that circulation shift and played a role in the early stages of the post-1970 wet regime over the eastern United States.
A broad theme in the recent national climate assessment of Walsh et al. (2014) is that effects related to increasing greenhouse gas (GHG) concentrations have been evident over the United States for decades, although in some areas the effects of natural variability are also apparent. In some respects the results presented here and in Part I are consistent with this general view. The trend toward increasing fall precipitation over the eastern United States-indicated here in SON wet regimes after 1970 (Fig. 8a )-is correlated with upper ocean warming trends that have been linked to anthropogenic forcing with a relatively high degree of certainty in attribution studies (Bindoff et al. 2014) . However, as noted above, the early stages of this eastern wet regime also seem to be circumstantially linked to AMO variation. In Part I, warm western U.S. temperature regimes after the mid-1980s are roughly coincident with the recent warm Northern Hemisphere temperature (NHT) regime. Western U.S. divisional temperature series were found to be strongly correlated (r . 0.6) with annual and summer NHT series in some areas of the interior western United States during 1896-2012 (Part I, Figs. 11k,n). As both Hegerl et al. (2007) and Bindoff et al. (2014) have concluded that GHG effects have likely contributed to surface warming over all the inhabited continents since 1950, this indicates that the initial effects of that warming over the United States have been most evident in the west. In contrast to the more trendlike regime patterns found in the ORR analyses of western temperature series in Part I, the analyses for eastern climate divisions reveal multidecadal cyclic variation that is particularly clear in annual (Part I, Fig. 4a ) and winter (Part I, Fig. 6b ) temperature. Although this cycle's variation generally tracks that of the AMO, before 1998 eastern temperature regimes tend to precede those of the AMO, which is inconsistent with the idea that climate variation over land regions tends to be driven by climate variation over nearby ocean regions. That phase discrepancy, as well as the abrupt onset of a cold regime in eastern temperature during the late 1950s that is associated here with the beginning of the U.S. warming hole period (Pan et al. 2004; Kunkel et al. 2006) , suggests that IMD temperature variation over the eastern United States after 1950 may have been driven by a combination of factors unrelated to rising GHG concentrations. Thus, it would appear that the initial temperature effects of anthropogenic climate change over the United States are evident in the west after the mid-1980s, while internal mechanisms-with the AMO as a possible leading influence-seem to dominate in the east. Although the correlation of increasing SSTA with eastern U.S. precipitation trends does not constitute formal attribution, the initial precipitation effects of GHG-related climate change may be most evident in the east during the fall season after 1970. A western interdecadal drought cycle evident in precipitation (Figs. 3a, 4d , and 5c,d) and streamflow (Figs. 11h-j) during the recent western warm period also suggests the possible effects of rising GHG levels on hydrology in the west. However, the pluvial effect of cold phase PDO conditions on annual precipitation (Fig. 4c) and streamflow (Figs. 11g,h ) in the northwest also suggests that those ocean conditions might act to mitigate drought effects.
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